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Abstract Feeding of Mesocyclops feuckarti. on Moina and Diaphanosoma was studied by 
fecding experiments and field investigations in Lake Donghu during June-September of 1995. 
The results showed M. leuckarti could capture and eat Moina and Diaphanosoma. Mean feed- 
ing rates of M. leuckarti on small-sized (200—257 im) Moina was higher than that of 
large-sized (357-500 um) Moina. The results of multiple range analysis (Method; 95% Least 
Significant Difference) for feeding rates of small-sized and large-sized Moina by Mesoc— 
yclops revealed a statistically significant difference ( P= 0.0335). Predators prefer small to 
large prey. Because of feeding habits. M. teuckarti may have an important impact on the pop- 
ulation dynamics of Moina and Diaphanosoma, but with increase of fish yield, the effect of 
feeding of M. feuckarti on prey may be underestimated. 
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The feeding of cyclopoid copepods has been studied by many authors ( Fryer, 
1957a, 1957b; Brandl ef al, 1975; Karabin, 1978: Li er al, 1979; Stemberger, 
1985, 1986; Yang el al, 1996) M. leuckarti has a wide food spectrum, in addition to 
the animal food such as crustaceans, rotifera (Fryer, 1957a; Gophen, 1977). 

M. leuckarti is the dominant cyclopoid in Lake Donghu, Wuhan from the 1960s 
on (Yang et al., 1994). In the previous study, the population dynamics of M. Jeuckarti 
in the lake was investigated, whereas its feeding on zooplankton has not been studied. 
Because of its predatory habits, M. leuckarti may have an important impact on the 
population dynamics of its prey. This paper gave the results of some experiments to ex- 
amine the effect of feeding of M. leuckarti on Moina and Diaphanosoma. 


1 Materials and Methods = 


Four zooplankton species were used in the present study: Predator: Mesocyclops 
teuckarti, Prey: Moina micrura, Diaphanosoma brachyurun, D. leucktenbergianum. Predator 
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and prey were collected from Lake Donghu, a shallow eutrophic water body (30^ 33° N, 
114° 23’ E, surface area 32km”, maximum depth 4.7m, mean depth 2.2m) near Wuhan 
City during June-September, 1995. The predator was collected with plankton net of mesh 
size 120um. Only adult (357—500 4m) females without egg sacs were used in the laboratory 
experiments. Small-sized prey were collected with plankton net of mesh size 64 um and sieved 
(200—257 um). Large-sized prey were sieved with net (mesh size 357 and 500 um). Each ex- 
perimental (containing predators? and control (without predators) series consisted of three 
replicates. All laboratory experiments were carried out in 500 ml plexiglass vessels covered 
with aluminum foil at room temperatures (22-250 ). Feeding fates were calculated from dif- 


ferences in prey numbers between experimental and control vessels. 
Nc — Ne 
T Np 
where FR is feeding rate (prey / predator / day), Ne is the mean prey number in control 


FR= 


vessels ( prey / vessel), Ne is the number of live prey in experimental vessels at the end of 
incubation, Np is the number of predators ( predator / vessel) and T is the duration of 
the experiment (days). 

1.1 Feeding behavior of M. Jeuckarti 

Observation of feeding behavior of M. feuckarti was made in small round vessels 5 ml 
in volume (Height l cm. Diameter 4 cm). The whole vessel of this size can be seen under a 
microscope and at the same time. it does not restrict significantly the movements of the prey 
and predator. After 4-5 Moina had been introduced, 1-2 Mesocyclops were added. These 
vessels were checked every 5-10 min. All observation lasted 2-3 h. Some typical prey remain- 
ders were observed and recorded in the feeding experiments. 

1.2 Feeding of M. Jeuckarti on Moina 

Experiments involved 3 parallel groups each consisting of 18-23 predators and 40—50 
prey. 

1.3 Population dynamics of M. feuckarti, Moina and Diaphanosoma 

During September 19-26, 1995 feeding procedure experiments were carried out. Mixed 
lake water was collected near Donghu Experimental Station of Lake Ecosystem. Each vessel 
(500 ml) was filled 10 L lake water filtered with 120 itm plankton net. These experiments con- 
sisted of 6 groups. Each group consisted of 3 replicates. 

Population dynamics of M. leuckarti, Moina and Diaphanosoma was investigated in 
Lake Bay of Lake Donghu (water depth 2m) and experimental enclosure every 3-4 days. 
Field data ( June-September of 1995) from Mid-Lake Sampling Station ( water depth 
4.7 m) was analysed. Number of Mesocyciops was dominant in the lake during research pe- 
riod. Enclosure in Lake Donghu was located near Donghu Experimental Station of Lake 
Ecosystem. An enclosure (30 m x 20m x 15 m) was designed in Lake Donghu near the lake 
bank at Institute of Hydrobiology. Chinese Academy of Sciences. Fish yield of Lake 
Donghu is about 1000 kg / ha whereas fish yields in enclosure is about 50 kg / ha. The lake 
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was stocked mainly two planktivorous fishes. silver carp and bighead carp. 
2 Results 


2.1 Feeding behavior of M, feackarti 

After Monia individuals were added into the small round vessels, they moved 
irregularly and randomly in the water. When Mesocyclops encountered or bumped into 
a Moina, the predator immediately tried to seize the prey. Over 20 individual observa- 
tions were made of prey capture. The usual feeding procedure was as follows. In the first 
period, the prey was attacked and wounded. and its swimming speed slowed down. 
Sometime the prey rotated on its axis, and then its back faced the ventral part of the 
predator. The mouthparts of the predator penetrated into the body of the prey. The swi- 
mming legs were directed forward to touch the valves of the prey. With the contraction 
of the predators gut, internal body parts of the prey were gradually ingested. After 
5-10 min, when the prey was partly consumed, the predator rearranged the position 
and direction of the prey. After feeding, the predator left a Moina cadaver consisting 
of the valves and the head. The remains of Moina and Diaphanosoma were often ob- 
served in the feeding experiments. 


22 Feeding rates of M. Jeuckarti on Moina 

Mean feeding rates of M. leuckarti on large-sized and small-sized Moina were giv- 
en in Table 1. Mean feeding rates ( No. prey / predator / day) of M. leuckarti on 
small-sized Moina (0.54) is higher than that of large-sized Moina (0.35). Percentages 
of eaten small-sized and large-sized prey were 22.2 and 16.1, respectively. The results of 
multiple range analysis (Method; 95% Least Significant Difference) for feeding rates of 
small-sized and large-sized Moina revealed a statistically significant difference (P= 
0.0335). This indicated that predators prefer small to large prey. 


Table 1 Mean feeding rates (No. of prey / predator / day) of M. Jeuckarti on 
large—sized and small-sized Moina (3 replicates? 


Mean feeding No. eaten / Percentage of 
Prey types 


rates No. provided eaten prey 
Large-sized Moina (357-500 um) 0.35 20 / 117 161 
Small-sized Moina (200-357 um? 0.54 32 7 145 222 


Table 2 Seasonal change of M. Jenckarti (nauplii excluded), Moina and Diaphanosoma 
in Mid-Lake Sampling Station of Lake Donghu (June-September, 1995) 
Sampling date 
14 June 17 July 5 August 14 September 


Mesocyclops 11 6 9 4 
Moniat Diaphanosoma 22 17 11 8 
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1.3 Population dynamics of Mesocyclops, Moina and Diaphanosoma in the experimental 


Densities (ind. / 500 ml) 


vessels 





Mesocyclops 


—--— Moma + Diaphanosoma 


Fig. 1 Population dynamics of Mesocyclops, 
Moinand Diaphanesoma in 


experimental vessels 





Fig. 1 presented population dynamics 
of Mesocyclops, Moina and Diaphano— 
soma in experimental vessels during Sep- 
tember 19-26, 1995. Densities of preda- 
tors showed only small fluctuation (19— 
27ind./ 500 ml). Densities of prey ( Mo— 
had big 
change. At the beginning, density of prey 
was low ( 42ind./ 500ml). On the 2nd 
day, density of prey went up to the high- 
est point ( 543ind./ L) and then de- 
creased until to 0 at the end of the experi- 
ment. The results showed population dy- 
namics of prey were affected by cyclopoid 
predation. 


ina+ Diaphanosoma), however, 


2.4 Population dynamics of Mesocycíops, Moina and Diaphanosoma in Lake Dongbu 


Densities (ind. / L) 


and the enclosure experiment 


150 
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--— Moina + Diaphanosoma 
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September 


31 4 7 1l 


August 


15 


Fig. 2 Number fluctuation of Mesocvclops, 
Monia and Diaphanosoma in Lake 
Bay of Lake Donghu during August 
31—September 26, 1995 


Fig. 2 and Fig. 3 showed the number 
fluctuation of Mesocyciops, Moina and Dia— 
phanosoma in Lake Bay of Lake Donghu and 
enclosure experiments during August 31—Sep- 
tember 26. 
predator were high, 


1995. In enclosure, densities of 
whereas densities of 
prey C Moina+ Diaphanosoma) were lows the 
situation in Lake Donghu was the reverse. 
Seasonal change of Mesocyclops leuckarti 
í nauplii excluded), Moina and Diaphano— 
in Mid-Lake Sampling Station of 
Lake Donghu during June-September of 
1995 was given in Table 2. The density of 
Moinat Diaphanosoma was higher than that 


of Mesocyclops. 


soma 


Statistical results showed the densities of 
predators were in correlation with that of 
prey. 
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The regression equations were: 

P’=8.8264 P-1.9688 

(correlation coefficient 0.8436, in Lake 
Bay of Lake Donghu) 

P’= 1.3793 P+4.1552 

( correclation coefficient 0.6867. in 
Mid—Lake of Lake Donghu) 

P'—0.0189 P+0.0965 

(correlation coefficient 0.8938 in the 
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Where P' is the density (ind. / L) of 
prey (Moina+Diaphanosoma), P is the den- 
sity of predator (M. Jeuckarti). 

The enclosure experimental results 
showed predatory cyclopoid could control doe Pop eben Gi ined 


the densities of prey, but the feeding effect — , nclosure during August 31-September 26, 1995 
of M. leuckarti on prey might be underestimated. 
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3 Discussion 


3.1 The movement of both predator and prey led to encounters between the organisms. 
Cladocerans are propelled by a single pair of appendages ( second antennae). Their 
thoracic legs are modified for filter-feeding. Copepods, on the other hand, have four 
pairs of thoracic appendages devoted to locomotion, two pair of movable antennae, 
and an abdomen that is freely articulated with the thorax. Thus cladocerans have limited 
locomotory abilities, while copepods are capable of rapid acceleration and sustained 
bursts of great speed and can maneuver quickly ( Kerfoot, 1978). It is possible that 
copepods attack and capture cladocerans (Li ei al., 1979; Yang el al, 1996). In feed- 
ing behavior experiment, Moina and Diaphanosoma were attacked several times before 
the predator succeeded in capture and ingestion. The open shells of Diaphanosoma and 
Moina make it possible for Mesocyclops to chew the inner soft parts. The fact that 
many remains of Moina and Diaphanososma were found in the experiments points to 
the feeding of M. leuckarti on them. 

3.2 M. leuckarti can consume daily a large portion of the zooplankton assemblage 
co-existing with them (Fryer, 1957a; Gophen, 1977; Karabin, 1978). It was obvious 
that M. feuckarti controled the densities of Moina and Diaphanosoma in experimental 
enclosure and vessels by feeding. In Lake Donghu, M. leuckarti, Moina and Dia pha— 
nosoma all are fed by feeding fish (silver carp and bighead carp), When large-sized 
Mesocyclops is eaten by fish (Yang el al., 1992), the body-size of the rest of Mesoc— 
yclops is smaller. The swimming speed of small~sized Mesocyclops is slower than that 
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of large-sized one. As a result. feeding efficiency of Mesocyclops may be decreased. Be- 
cause nauplii and copepodid stages I-I are herbivorous, copepodid stages IV-V and 
adults preferentially prey upon zooplankton CGophen, 1977, Li el al, 1979). Hence 
the effect of feeding of M. leuckarti on prey may be underestimated in the lake. 

3.3 In feeding procedure experiment, density of Moina increased greatly on the 2nd 
day. This may be because Moina has a big capacity of reproduction at 23-25. The 
biggest capacity of reproduction of Moina irrasa is 50 eggs / brood (Chiang Siehchin er 
al., 1979) With feeding of M. leuckarti, densities of prey decreased from 542 to 0 
ind. / 500 mL 

34 In all feeding experiments, we did not find whole dead prey, and the possible rea- 


son is that M. leuckarti can feed not only on live but on dead crustaceans (Papinska, 
1985). 
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